Hyperplasia of the synovial lining cell layer is an early (Kulka, Bocking, Ropes, and Bauer, 1955) and characteristic (Barland, Novikoff, and Hamerman, 1964; Hirohata and Kobayashi, 1964; Wyllie, Haust, and More, 1966; Fassbender, 1971;  Klein, Rosenbauer, Rupprecht, Kramer, and Huth, 1972) morphological feature of rheumatoid arthritis. It may be assumed that the accumulation of cells leading to a broadening of the lining cell layer is due to an increased cell proliferation. However, mitoses of synovial lining cells are rarely encountered either under physiological conditions or in rheumatoid arthritis.
Therefore, no information on the proliferation of the cells in the synovial membrane is available.
To understand the pathological process in rheumatoid arthritis it may be worthwhile to acquire knowledge of the proliferation dynamics of the cells of the synovial membrane. Such information may be obtained by using the in vitro technique with 3H-thymidine labelling, as was done by Takasugi and Hollingsworth (1968) at 4°C. After developing they were stained with haematoxylin-eosin. The number of labelled nuclei in 1000 cells (synovial lining cells and fibroblasts in the upper synovial membrane, respectively) was assessed for each cell type examined. A total of 52 joints from 38 patients was investigated (Tables I and It) .
In haematoxylin-eosin stained sections, the degree of the lymphoplasmacellular infiltration and the hyperplasia Fig. 1 there is no hyperplasia (broadening) of the synovial lining cell layer, whereas the synovial membrane is infiltrated with lymphocytes and plasma cells (high density). Fig. 2 shows hyperplasia ofthe synovial lining cell layer and only minimal lymphocytic and plasma cellular infiltration (low density) in the synovial membrane.
Results

LOCALIZATION OF 3H-THYMIDINE LABELLED CELLS IN THE SYNOVIAL MEMBRANE
In the synovial lining cell layer cells with labelled nuclei were observed in superficial as well as in deeper areas (Fig. 3) . Labelling of fibroblasts was also noticed in all parts of the upper synovial membrane (Fig. 4) . In some cases labelling of endothelial cells was found (Fig. 4 ).
LABELLING INDICES OF SYNOVIAL LINING CELLS AND FIBROBLASTS
In one of our cases a normal synovial membrane was examined. As seen in Fig. 5 Fig. 7 . It can be seen that in 9 ofthese cases the labelling indices were nearly identical in the two different joints. However, in 3 cases obvious dif- ferences were noticed between the two joints. This result may indicate differences in the intensity of the inflammatory process in different joints of the body.
INFLUENCE OF THE STRUCTURE OF THE SYNO-VIAL LINING CELL LAYER ON THE LABELLING RATE OF LINING CELLS IN RHEUMATOID ARTHRITIS
The cases of rheumatoid arthritis under examination were divided into those with hyperplasia of the lining cell layer and those with a normal lining cell layer. As shown in Fig. 8 Fig. 9 it is evident that in most cases the highest labelling rates of lining cells were seen when the cellular infiltration with lymphocytes and plasma cells was oflow density or nearly absent. However, in most cases with a dense cellular infiltration, labelling rates usually were low.
Discussion
Lymphocytic and pLasmacelluLar infiLtration Low density high density
The present investigations showed that the labelling rates of synovial lining cells and fibroblasts are low under normal conditions, in osteoarthrosis, and even in cases of nonrheumatoid arthritis. However, in rheumatoid arthritis, high labelling rates for both cell types were observed.
Despite the fact that mitoses of synovial lining cells and fibroblasts are rarely encountered in rheumatoid arthritis, it must be concluded that the high labelling rates indicate an increased cell proliferation. This conclusion is supported by cytophotometric investigations in which no higher degree of polyploidization of synovial lining cells could be observed (Mohr, Beneke, and Mohing, 1973 layer, it can be seen that the proliferation is increased when this cell layer is hyperplastic. From this result it can be deduced that broadening of the lining cell layer indicates progression of the proliferative inflammatory process. This fact was assumed by pathologists who are familiar with the histological changes in rheumatoid arthritis (Muirden and Mills, 1971 ) and this fact is now proved by these cell kinetic studies. 2 The density of the lymphocytic and plasma cellular infiltration is correlated with the proliferation rate of the lining cells. In most cases with a dense cellular infiltration, the proliferation of these cells was usually lower than in cases which had only a minimal infiltration. However, from the present investigations no definite conclusion can be drawn, for in some cases an inverse relationship was seen. Nevertheless, it may be assumed that the lymphocytic and plasma cellular infiltration has an inhibitory effect on the progression ofthe proliferative inflammatory process as was stated by Muirden and Mills (1971) .
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